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ENERGY UTILIZATION BY MATURE COWS
Calvin L.FerrellI and

Thomas G. Jenkins

Introduction
Although considerable
effort has
been directed toward describing nutrient
requirements for maintenance and gain in
growing-finishing beef cattle, relatively little effort has been made to establish nutrient requirements for these functions in
mature beef cows. A high proportion (about 60%) of the feed resources required
for beef production can be attributed to
maintenance of the cow herd, thus more
information is needed on the utilization of
nutrients for maintenance and gain and
how these parameters are affected by
size and type of cow.

Procedures
Twelve mature, nonpregnant, nonlactating cows of each of four types (Hereford x Angus and Angus x Hereford,
Jersey x Angus and Jersey x Hereford,
Charolais x Angus, and Charolais x Hereford, and Simmental x Angus and Simmental x Hereford) were selected. These
breed crosses were chosen to represent
medium and large type cows with ability to
produce either a moderate or high level of
milk. Cows were randomly assigned,
within type, to one of three pens (12 pens
of 4 cows each) and individually fed either
a low (130 kcal ME/W% daily), medium
(190 kcal/W% daily), or a high (ad libitum)
level. The diet consisted of corn silage
(90%), soybean meal (9.1 %), TM salt
(0.5%), dicalcium phosphate (0.32%) and
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vitamin A, D, and E premix (0.08%) and
contained 2.53 kcal ME/kg and 12%
crude protein. Cows were weighed at the
beginning of the study and at 28-day intervals thereafter. Cows were fed a total of

Table 1.-Weight and daily dry
matter intake of mature, nonpregnant, non lactating cows
Diet
Item

Breed

140 days beginning in ~ecember.

Results
Weights of cows of different types
and fed different levels after 0, 70, and
140 days on feed are presented in Table
1. Jersey cross cows weighed less initially
and subsequently than cows of other
breed crosses. Angus-Hereford.
cross
cows were heavier than Jersey cross
cows but lighter than Charolais or Simmental cross cows. Cows fed the low and
medium rations were fed at constant
levels, based on weight, thus feed intakes
were primarily a reflection of cow weight in
these groups. Simmental cows ate more
than other types of cows, when fed ad
libitum, followed by Angus-Hereford cross
and Jersey cross cows. Charolais cross
cows ate the least when fed ad libitum.
Estimated feed requirements to maintain
the weight of Angus-Hereford
cross,
Jersey cross, Charolais cross, and Simmental cross cows were 8.6, 10.6, 6.3,
and 12.81b dry feed per day, respecitvely.
When expressed as kcal ME/W% daily,
the values obtained were 112, 157, 85,
and 154 for these types of cows, respectively, suggesting breed differences in
feed required to maintain cow weight may
be of sufficient magnitude to be of importance. Feed required to maintain weight.<5f
mature cows was also estimated for each

Initial weight

_ _ _ __

AHX
CX
JX
SX

Weight, day 70 __ _ AHX

CX
JX
SX
Weight, day 140 _ _ AHX
CX
JX
SX
Daily feed intake AHX
day 0-70_________ CX
JX
SX
Daily feed intake AHX
day 70-140 ______ CX
JX
SX

Low Medium High
(Ib)
(Ib)
(Ib)

1151
1250
1001
1184
1054
1136
893
1098
1030
1105
864
1061
13
11
11
13
8
9
7
8

1147
1292
1003
1237
1180
1277
957
1204
1252
1343
1023
1288
17
19
15
18
14
15
13
15

1189
1277
1028
1343
1358
1405
1160
1491
1453
1427
1226
1605
30
25
26
29
26
21
23
27

half of the feeding period. These results
indicated 191 kcal ME/W% daily was required to maintain weight of cows, across
all breed crosses, during the interval 0 to
70 days, but only 112 kcal/W% daily was
required to maintain cow weight during
the interval from 70 to 140 days, thus the
feed required to maintain cow weight during the winter months was substantially
higher (70%) than during the spring
months.

LIPID SYNTHESIS IN THE BEEF ANIMAL
Ronald L. PriorI and Stephen B. Smith

Summary
Rates of in vitro fat synthesis from
acetate and lactate were compared to the
activities of enzymes thought to be involved in the process of lipid synthesis
from lactate. Results of these studies indicate that lactate can be incorporated into
fats by a pathway heretofore thought to be
nonfunctional in ruminants, the citrate
cleavage:malic enzyme pathway. Studies
of the effects of age and diet on the enzymes of the citrate cleavage:malic enzyme pathway support the concept of a
physiological role for this pathway in lipid
synthesis in beef cattle.
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Introduction
Acetate, absorbed from the gastrointestinal tract of ruminants has historically
been considered the only significant precursor for fat synthesis in the bovine animal. Recent studies in this and other laboratories, however, demonstrate that lactate can be converted to fats at appreciable rates in ruminant adipose tissue in
the whole animal as well as in the laboratory. Lactate can either be absorbed from
the gastrointestinal tract or produced by
other tissues of the body for use by the
adipose tissue. The only known route for
converting lactate to fatty acids is the citrate cleavage:malic enzyme pathway.

This pathway, however, has been considered to be nonfunctional in bovine adipose tissue because of the low activities
of enzymes in the citrate cleavage:malic
enzyme .pathway
relative
to those
observed in nonruminant adipose tissue.
We designed initial experiments to
determine whether or not key enzymes in
the citrate cleavage:malic enzyme pathway had enough activity to support rates
of lipid synthesis from lactate observed in
the laboratory. Subsequently,
studies
were undertaken to determine if age and
diet could affect the activities of these enzymes.
Continued on next page.
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